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Communication is an essential attribute of 
life. Even the smallest creature cannot exist with‑
out communicating with its fellow creatures and 
without entering a dialogue with its immediate 
surrounding habitat. This means that all living 
beings are able to emit and to pick up signals.
Irritability is another attribute of life, namely 
the ability of the living beings to pick up differ‑
ent signs and signals coming from the environ‑
ment and to work out true answers. In animals 
endowed with nerve cells, we speak about excit‑
ability – the ability to truly respond to the action 
of stimuli (signs and signals) coming from the 
external or internal environment. The excitant is 
the energy capable of taking out the cellular 
membrane from the repose state and of releasing 
the elaboration of some adequate responses. The 
adequate response appears only when decoding 
of the signs and signals coming from the envi‑
ronment is correctly performed. In the environ‑
ment, there are endless signs and signals that act 
as excitants, but they cause adequate responses 
only when they are correctly decoded. Flowers 
are beautiful and attract not only by shape and 
colour, but also by their scented perfume and by 
the aromatic, sweet and nutritious nectar; all 
these are signs and signals released by flowers 
to be decoded by some creatures – we can say 
that they have precise addresses. To which 
beings? To the humans? Man can be attracted 
and can decipher in his way these signs and sig‑
nals, but he can only enjoy, admire and often 
break the order, only for having them around 
him for a longer time. This is not the message 
transmitted by flowers; they seek to attract the 
pollinating insects. There are beings that decode 
these signals correctly (insects, birds or bats) and 
visit the flowers with pleasure and interest, while 
achieving pollination, too.
COMMUNICATION IN THE LIVING WORLD AND 
ITS ECOLOGICAL SIGNIFICANCE
Ghe. MUSTAŢĂ
Professor PhD, Full Member of the Academy of Scientists of Romania 
Communication can be achieved by different 
mechanisms: chemical, physical, bright, sono‑
rous, up to the articulated language characteris‑
tic to man. The language consists in the 
concatenation with meaning of some signs and 
signals, regardless of their nature.
The signs, the signals and their deciphering 
stand at the basis of the behaviour of all living 
organisms. In the last two centuries, the science 
of deciphering the signs and signals of the living 
world, namely biosemiotics, has emerged. Biose‑
miotics is a branch of semiotics which deals with 
the decoding of messages transmitted through 
signs and signals.
When speaking about biosemiotics, special 
mention should be made of Thomas A. Sebeok 
(1992),  Jakob  von  Uexkühl  (1936),  Jesper 
Hoffmeyer (1996), Claus Emmeche (2002) and 
others, who substantiated the science destined to 
facilitate the understanding of vital structures 
and phenomena.
Discursiotics proves that communication 
occurs at all levels of nature. In its simplest form, 
the semiotic discourse appeared together with 
the process that generated the first living beings. 
Over time, the prebiotic processes have gained 
an increasing autonomy and created a complex 
semiosphere which, after 3.5 to 4 billion years, is 
able to generate such semiotic systems as think‑
ing and language.
The species do not live in isolation, but they 
are in constant interaction: a semetic interaction, 
which means that the signals transmitted by a 
species are picked up, interpreted and used by 
another species. As already mentioned, rabbits 
have learned that the fox does not hunt a rabbit 
if this is at some distance. In this situation, the 
rabbits do their best to signal to the fox that it 
was seen. Thus,  an  ecosemiotic  discourse  is 
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achieved. The individual or the species will 
achieve more ecosemiotic discourses, as the free‑
dom of their action will increase.
One should understand that the semiotic rela‑
tionships are not accidental, but they are realized 
coherently, representing a widespread phenom‑
enon in the semiosphere.
Like rabbits, the other species, too, achieve 
semiotic discourses with the species with which 
they come into contact. The semiotic discourses 
are more complex, the communicative network 
is larger and, consequently, the respective bio‑
logical system is better defined and more stable. 
One must understand that one cannot speak of 
a living being if this is not able to enter into dia‑
logue with its universe.
As known, bees communicate perfectly in 
their actions, using a very special language, char‑
acteristic dances, with movements of a special 
type designed to offer certain information (where 
they found a source of nectar, what is its quality 
and in what quantity it occurs, and about how 
many bees are needed for harvest).
 Ants also communicate among them, using a 
particular language practiced by antennae, 
known to us as “the parade of crossed antennae”.
These types of languages, no matter how lap‑
idary they would be, are meaningful and offer 
accurate and sufficient information.
To convince the readers, here is a true story. 
Two biologists were on an expedition in the 
Taiga. The hard and tiring road became harder 
because of the thousands of mosquitoes attack‑
ing them constantly and tithing their blood and 
that of their horses. Once, the two researchers 
made a break and tied the horses to some pines. 
One of them noticed hundreds of mosquitoes set 
to the stem of a pine; they had enormous bellies, 
of bloody colour, ready to burst from so much 
blood consumed. He tried to grab one, but the 
mosquito did not emit any defence reactions. It 
was in a lethargic sleep. Understanding this 
aspect, an idea flashed him and he took action. 
He searched on the ground and collected three 
ants. He showed them to his colleague and put 
them on the pine trunk among lethargic mosqui‑
toes, without disclosing his intentions. The ants 
recovered  senses  pretty  quickly,  but  at  first 
seemed to move chaotically. Then, they began to 
concentrate their movements and to circulate 
among mosquitoes touching them with the 
antennae, giving the impression that they made 
an inventory of them. After they have reviewed 
all mosquitoes, they went on their way to the 
anthill. The friends commented with interest the 
behaviour of the ants, after which they paid no 
attention to them, any longer. After about 30 
minutes, when looking again at the mosquitoes, 
they noticed a column of working ants climbing 
on the stem of the pine targeting the “colony” of 
lethargic mosquitoes. The surprise was not small, 
when they noticed that the ants, grouped by 3‑4, 
began to immobilize the mosquitoes and carried 
them on their back. In about 10 minutes, all mos‑
quitoes were picked up by the battalion of ants, 
which made their way on the well‑marked paths. 
It seems a SF‑type story. It only seems, but it is 
wholly real (we cannot doubt the sincerity of the 
narrator). What does it seem to us really fabu‑
lous? Ants’ capacity to gather information, to 
transmit it to their companions and to organize 
a “commando troop” to put into practice a 
well‑thought action. The column of ants was not 
smaller or bigger than the concrete situation 
would have required. The target was well‑located, 
the landmarks well‑chosen, and the proposed 
technique and development of the planned 
action were as they should be. The three ants 
started to work after they have brought back to 
senses (after the shock they suffered when they 
were collected and placed on the pine trunk). 
They checked almost all mosquitoes, understood 
the condition in which they were, inventoried 
the small population and certainly they chose the 
most indicated and shorter way in their shifting 
to the ant hill. In their work done among mos‑
quitoes, the ants often met and touched each 
other with the antennae (they were communicat‑
ing).
When reaching the hill, they presented their 
discovery. There was necessary to be convincing 
and to propose an action plan. The plan was 
accepted, the     “commando group” was created 
and they went on. The success was great, even 
the biologists were impressed.
There is no need to insist that all this “epics” 
of ants was based on a very good language, with 
a logical structure and high efficiency. Involved 
here is not a semiotic discourse, but a narrative, 
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doubt our interpretations! Still, we wish to amaze 
the less informed ones, by telling them that ants 
are able to grow mushrooms in their ant hills; 
they seed them and take care of them in specially 
designed gardens where mushrooms are pro‑
vided optimum ecological conditions. Where‑
from do ants know about the necessities of 
mushrooms concerning temperature, moisture, 
aeration, the nutrient bed etc.? From where? 
From the semiotic dialogue developed among 
them.
They drive ”herds” of butterfly larvae to graz‑
ing in the morning and they bring them back, 
”milking” the sweet and nutritious juices which 
the caterpillars secrete  and remove them by spe‑
cial hairs. Here, again, communication is perfect 
and performant.
What to say about “ant cows”, the aphids 
reared during the winter in the ant hill to ensure 
the “milk” that ants need (the sweet and nutri‑
tious dejections that ants are looking for and eat 
with pleasure). The semiotic discourse must be 
seen as a symbolic order, connecting the subjects 
living in a common universe.
A biosemiotic analysis of the relationships 
among organisms shows that the species do not 
utter only separate words or phrases, but they 
realize     a semiotic (ecosemiotic) discourse.
Understanding what an ecosemiotic discourse 
is and which is its significance in relationship to 
other species, we discover that, among the spe‑
cies of a biocoenosis and even among the indi‑
viduals of a species, a multitude of such 
discourses is developed, forming a more or less 
complex network; also, when we want to cor‑
rectly define a species, it is necessary not only to 
know the ecological niche, but also the so‑called 
semiotic niche. While the ecological niche is the 
creation of each species in part, the semiotic 
niche represents the creation of a species in its 
relationships with the other species.
 Within a biocoenosis, among the species, a 
semiotic network is formed and operates, 
depending on the basis upon which the bio‑
coenosis takes shape and becomes sustainable. 
From the ecosemiotic discourse, we reach a 
semiotic network and from here – the whole 
structure which the living represents, the semio‑
sphere.
According to Jasper Hoffmeyer (1996), from 
its very beginning, life was dependent on a num‑
ber of significants and, even if the structure of 
cells or organisms is describable in anatomical, 
histological, cytological or biochemical terms, 
this does not mean that we really understand 
these structures, if we do forget that they were 
developed over periods of billions of years, 
under the guiding logics of semiotic interactions 
(semetic).
Jasper Hoffmeyer (1996) observed that the 
modern unification of biology should be based 
on the biosemiotic foundation of life.
He also studied thoroughly the characteristic 
structures of the vital manifestations and their 
biosemiotic  significances,  trying  to  establish 
some guiding principles in the deciphering of the 
vital phenmoena, when following the path of 
biosemiotics. His guiding principles for a semi‑
otic understanding of life were bundled by some 
of his disciples, and presented under the form of 
13 theses, which establish his biosemiotic think‑
ing.
In his work, Rethinking Biology, published 
in 2002, at the University of Tartu, Estonia, 
Hoffmeyer and his close collaborators, Claus 
Emmeche, Kalevi Kull and Frederik Stjernfelt, 
present the 13 theses, outlining the biosemiotic 
thinking of Hoffmeyer, which direct the research 
in this area.
Once introduced in the sphere and content of 
biosemiotics  as  a  science  and  its  significance 
sensed for understanding the structures and the 
vital phenomena, there follows the effort to 
understand the guiding principles of this sci‑
ence.
In the following, the 13 theses of Hoffmeyer 
shall be presented and discussed. The main 
assertions put forward are: 1. The signs, and not 
the molecules are the basic units in the study 
of life; 2. The codes of the living beings are 
dual; 3. The simplest entity possessing real bio‑
semiotic competences is the cell; 4.The living 
systems consist of surfaces within other sur‑
faces which transform the inside in the outside 
and the outside in the inside; 5. Subjectivity is 
more or less a phenomenon; 6. Subjectivity is 
embodied; 7. The living organism is a swarm; 
8. Everything an organism feels has a signifi‑
cance for it; 9. Any new habit tends to become International Journal of Medical Dentistry 129
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a sign; 10. The totality of the “contrapunctual 
duets” forms the sphere of communications – 
the semiosphere; 11. The semiotic niche is the 
home  of  species;  12.  In  the  living  systems, 
determination is built on indetermination; 13. 
The biological evolution is a growing tendency 
of the semiotic freedom.
1. THE SIGNS, AND NOT THE 
MOLECULES ARE THE BASIC UNITS IN 
THE STUDY OF LIFE
The  first  thesis  formulated      by  Hoffmeyer 
imposes clearly the biosemiotic approach of the 
vital structures and phenomena. If, in the under‑
standing of the structure and function of living 
organisms, the analytical method was used, 
reaching  what we now call molecular biology 
(starting, in the study of living things, from mor‑
phological to anatomical analysis, from here to 
the histological and cellular one, then continuing 
with the study of cellular organelles and of mac‑
romolecules, reaching interesting observations 
on the electronic structure of the vital support), 
biosemiotics asserts that each structure has a cer‑
tain significance in the emission, reception and 
interpretation of  signals. Not only the structure, 
but also the quality and significance of the signal 
are important for the vital phenomena.
Hoffmeyer (1996) shows that the signals are 
the basic unit in the study of life, which means 
that biology is a semiotic science.
Only through the structure of some organs, 
tissues, cells, organelles, macromolecules etc., 
which interact according to precise physical 
(mechanical) forces, one should never come to 
understand life in its intimate structure and 
functionality. If, however, we will try to apply 
an elementary model of a biological process, 
including all necessary elements for its function‑
ing, then it will appear as a set of features, among 
which we shall also include the characteristics of 
signals or of the signalling processes. The semi‑
otic meaning is achieved if we shall include in it 
the features of this model. The model does not 
represent an amount of structures, but a complex 
of signals with vital significance, encountered in 
an organism. The essence of biosemiotics is the 
understanding of biological models and the 
patterns of activity on which the organisms are 
built.
Organisms are constructors of models accord‑
ing to which they grasp reality. They emit and 
perceive signals with certain significance.
 DNA is not just a macromolecule, but, as the 
bearer of a certain biological significance, it is 
more than that. The issued signals may have cer‑
tain significance for the cell, for the tissue to 
which the cell belongs, for the organism, or even 
for the species, within the biocoenotic complex. 
The synthesis of acrasin by Dyctiostelium mucu‑
roides represents a major signal for safeguarding 
populations in the moment when some restric‑
tive environmental conditions occur.
The message (signal) released by DNA is 
interpreted differently at different levels (cellu‑
lar, histological, organismic, populational, bio‑
coenotic).
2. THE CODES OF LIVING BEINGS 
ARE DUAL 
Any signal means information, message. It 
has a meaning, it is addressed to someone and it 
must be decoded in order to be used. The living 
organisms live together and interact with each 
other using either analogical codes (in the eco‑
logical space), or digital codes, which, in time, 
operate as messengers for the future generations.
As a cosmic phenomenon, life could not have 
appeared but by combining the two types of 
codes: analogical and digital. The principle of the 
dual code can be considered a definition of life. 
Life is like a computer with its afferent software.
The dual code presumes an inevitable recipro‑
cal, genetic, and ecological, dynamic and syn‑
chronic, vertical and horizontal influence etc. in 
the functioning of organisms and of life as a cos‑
mic phenomenon. According to Hoffmeyer 
(1996), the dual code can be represented sym‑
bolically by the ratio between egg and hen, the 
egg embodying the essence of the analogical 
code in which the phenotype was materialized.
Life appeared from nonlife by an endless 
chain of events, in which the two codes have 
functioned: a code of action (behaviour), of an 
analogical type, and a memory code, of digital 
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3. THE SIMPLEST ENTITY POSSESSING 
REAL BIOSEMIOTIC COMPETENCES IS 
THE CELL 
From a semiotic perspective, the cell is the 
basic entity within which the vital phenomena 
occur. Through its structure, the cell provides the 
material support for different types of signals. 
Here involved are not only the signals included 
in the hereditary patrimony represented by 
nucleic acids, but also the complex structures of 
the organelles and the intracytoplasmic func‑
tions. The cell is the semiotic system that makes 
the difference between the inside and the out‑
side, making possible communication with the 
environment through membrane phenomena.
The dual analogic–digital informational sys‑
tem appears in the cell as a self‑regulation sys‑
tem based on re‑description of the nucleic acids 
chain in the digital code.
The semiotic quality of life is a magnificent 
organization and development of the cellular 
metabolism.
4. THE LIVING SYSTEMS CONSIST OF 
SURFACES WITHIN OTHER SURFACES 
WHICH TRANSFORM THE INSIDE IN 
THE OUTSIDE AND THE OUTSIDE IN 
THE INSIDE
The importance of the border areas, of limits 
among different systems was often emphasized, 
not only by semioticians, but also by biologists. 
Life is a phenomenon that takes place at the level 
of surfaces. Fundamentally, life is the relation‑
ship between the inside and the outside. Not 
accidentally, in the cell of eukaryotes, endless 
membrane surfaces are found, offered by most 
cellular organelles and, especially by the endo‑
plasmic reticulum. In the animal world, mem‑
branes with a particular biological significance 
represent the embryonic thin membranes of 
diploblastic and triploblastic organisms.
The crucial events of macroevolution and 
individual morphogenesis are produced by the 
contact relations among the cellular surfaces and 
those of the tissue surfaces. The surface is trans‑
formed into an interface, connecting the inside 
with the outside. Only in this way, the biological 
systems come to understand the environment, 
because the relevant parts of the environment 
become elements of inside‑outside inter‑analy‑
sis. Moreover, the world phenomena, or the per‑
ceptual models, those called by Uexküll (1930) 
Umwelt, show that, simultaneously, in the eco‑
logical niche, the inside becomes the outside and 
the outside becomes the inside. As a matter of 
fact, the degree of freedom of beings vs the sur‑
rounding environment depends on the mode in 
which the external environment becomes an 
integral part of the internal one.
This double inside‑outside connection allows 
the membrane to govern the exchange between 
the two sides, making possible essential inten‑
tionalities. The semiotic looping of the organism 
and of the environment performed at the level of 
the interface of the induced membranes assures 
stretching of life roots towards the future, in the 
struggle between growth and multiplication.
5. SUBJECTIVITY IS MORE OR LESS 
A PHENOMENON
We can say that subjectivity involves different 
degrees, assuming the understanding and con‑
trol of the notion of subject in biology. As in phi‑
losophy, it is about the experience lived by the 
subject, by the proper and incommunicable 
experience, felt directly by a human being. Each 
one sees the world in his own way, from his own 
point of view, based on his/her own experience. 
The characteristic of being a subject is a basic 
feature of an individual. We ourselves are sub‑
jects once we have our proper indivisible dimen‑
sion.
Each subject has its own natural history, which 
corresponds to the natural history of the mean‑
ing of signs. Semiotic dimensions of the subjects 
exist in all organisms because all emit, receive 
and  process  signals  bearing  a  certain  signifi‑
cance. Thus, along the evolution process, a gen‑
eral semiotic continuity occurs. Evolution has 
allowed the possible appearance of new forms 
and new code systems (such as the communica‑
tion of animals, the human language, the great 
dual code of biological evolution).International Journal of Medical Dentistry 131
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6. SUBJECTIVITY IS EMBODIED
Intentionality, subjectivity and self‑knowl‑
edge are not inaccessible phenomena to science. 
The scientific understanding key of the mind is 
the embodiment of existence and not the fiction 
of symbolic decorporalization of an organiza‑
tion, as it appears in the classical artificial intel‑
ligence.
The unity of consciousness is a function of the 
historical oneness of the body. The body per‑
forms interpretations of new situations that arise 
in peristasis. Subjectivity is the emanation of an 
organism’s organization, as a result of a semiotic 
process of interpretation of signals received in 
the context within which the body lives. Inten‑
tionality of human mental life has evolved 
depending on the history of the interrelations 
established with the surrounding world. It was 
present in germs in the numerous relationships 
established, along the geological time, with the 
animals.
7. THE LIVING ORGANISM IS A SWARM
According to Hoffmeyer, the complex prob‑
lem of pluricellular organisms can be understood 
by the concept of swarm, that is a set of mobile 
agents capable of realizing a direct or indirect 
communication with each other (in accordance 
with the local environmental characteristics, and 
which solves collectively the complex problems 
of the whole).
From this perspective, a fertile analogy may 
be made with the social animals, the pluricellular 
organisms appearing as composed of multiple, 
hierarchically‑organized swarms. In other words, 
the swarms of cells forming the organism of a 
pluricellular animal can be imagined as a swarm 
of swarms, as a grandiose swarm formed of dif‑
ferent hierarchically‑overlapped swarms. Such 
an image can be offered by the integrated func‑
tionality of the brain of an organism. Entitedly, 
Hoffmeyer believes that, for maintaining somatic 
ecology, the swarm of cells assuring immunity 
interacts with the swarm of nerve cells.
The cells that make up the organism do not 
form a state within a state, instead they are rather 
isolated. They communicate with each other, 
initiate actions and combine their efforts to 
ensure the immunity or the optimal functioning 
of the body, especially in periods of stress. It is 
really impressive the multitude of cells involved 
in the active defence of the organisms and their 
ability of communication and mobilization to 
achieve a unitary goal – immunity. 
According to Jacob Uexküll (1936), through 
differentiation of cells and tissues, the pluricel‑
lular organisms have acquired a greater capacity 
to receive and transmit information, conse‑
quently to handle larger portions of the environ‑
ment, both in time and space, allowing the 
growth of the so‑called Umwelt.
As generally known, numerous types of cell 
from the body structure are mobilized to fight 
against the pathogenic agents that enter the 
organism and threaten its existence. All these 
cells cannot carry out the function of defence if 
they do not operate as semiotic systems, if they 
are not able to communicate among them, to 
emit and to perceive “mobilization” signals.
The relationship among the body cells may be 
described as a symbiotic mutualism, based on 
biosemiotic principles. In its totality, the situa‑
tion assumes the existence of a common interpre‑
tative universe. The ecosemiotic discourse 
assures the basis of the relationships among cells 
and, consequently, edification of a complex sys‑
tem – the pluricellular organism.
8. EVERYTHING AN ORGANISM FEELS 
HAS A SIGNIFICANCE FOR IT 
Hoffmeyer attributes this statement to Uexküll.
Each action involving perception and opera‑
tion imparts its understanding upon objective 
knowledge, and thus a subjective relationship 
comes to complete the meaning of a message 
from the perspective of Umwelt.
We do not need to anthropomorphize the 
understanding and behaviour of the inferior 
organisms in the environment, but we must 
admit, as I have previously stated, that a living 
being has to develop relationships with its envi‑
ronment, it must develop a so‑called Umwelt. 
Launching of a dialogue with its universe is like 
the organism would feel it and would think 
something about it.132 volume 3 • issue 2 April / June 2013 •  pp. 126-134 
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A bacterium that has a very simple cellular 
structure, living within a certain environment, 
feels it, measures it and tastes it. It seeks nutri‑
ents it needs for growth and development and 
avoids the noxious factors of the environment. 
The bacterium has under control its environment 
and, as a result of the exchange of information, 
it understands what is happening in the environ‑
ment and thus follows an adequate behaviour.
Dyctiostelium mucuroides communicates with 
its neighbours and controls its environment. In 
the moment in which it finds out that the envi‑
ronment is short of food, or that a noxious agent 
can penetrate it, it launches an alarming signal 
to its neighbours in view of breaking a deadlock 
and save the population, even if certain sacrifices 
are necessary.
9. ANY NEW HABIT TENDS TO BECOME 
A SIGN
Almost any new item that appears in an eco‑
system will be, sooner or later, recognized and 
used by certain organisms. This is the reason 
why an ecosystem can maintain its balance, even 
if new substances (not seen before in the history 
of the universe) are produced, and new relation‑
ships are established.
Hoffmeyer (1996) considers that anywhere a 
new habit appeared there will be also an organ‑
ism for which this habit represents a signal. He 
considered this statement a rule, and indeed, it 
can be interpreted as a version of a natural law, 
as Charles Sanders Pierce thought, as well.
Anyway, this is a principle of semiogenesis 
that stipulates that any tendency of interconnec‑
tion in the ecosystem should open large perspec‑
tives in the biosphere.
The living systems show evidently a semiotic 
behaviour based on the dynamics of semetic 
interactions. In this way, the habits seem to sig‑
nify the production of future habits in the end‑
less and long networks stretched back up to the 
beginning of life, and also forwards, up to the 
global future semiosphere.
10. THE TOTALITY OF “CONTRA‑
PUNCTUAL DUETS” FORMS THE 
SPHERE OF COMMUNICATIONS – 
THE SEMIOSPHERE 
Biosphere is understood as a global network 
of interconnections, as a circuit of chemical ele‑
ments through organisms and the environment 
(biogeochemical circuit). However, numerous 
aspects of this item remain beyond our under‑
standing. The chemical structures, the mineral 
and organic structures have intrinsic value, not 
so much by their composition and organization, 
but by the signals they utter and by their sig‑
nificance. One and the same chemical substance 
has totally different meanings in various differ‑
ent contexts.
In  Dyctiostelium mucuroides, acrasin may 
become an alarming signal, but only in the pres‑
ence of imminent danger. In other contexts, the 
same chemical substance does not have any 
semiotic significance. Thus, in order to better 
understanding the living world in all its aspects, 
it is necessary that the notion of biosphere should 
be added that of semiosphere.
From a semiotic perspective, biosphere has a 
totally particular component – the semiosphere. 
In this respect, T. Sebeok (1992) stated that “Bio‑
semiotics” develops an axiomatic identity with 
the biosphere. In this situation, the semiosphere 
must be seen as a sphere that covers the earth, 
including the totality of interconnected signals 
that form the language of nature.
11. THE SEMIOTIC NICHE IS 
THE HOUSE OF SPECIES
The semiotic niche represents a development 
of the ecological niche. According to modern 
interpretations, the ecological niche represents 
the historical creation of each species, which 
means that the niche is multidimensional, that it 
has many facets, or that it is formed of multiple 
measurable parameters that can differentiate a 
niche from the other one. Equally, this also means 
that we cannot speak about available or occupied 
ecological niches. An overlapping of niches is 
possible, even if not totally. In other words, each 
ecological niche defines a species.International Journal of Medical Dentistry 133
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We can easily realize that the shape of a niche, 
the semiotic dimension is absent. Each popula‑
tion (species) possesses certain specific semiotic 
abilities, which differentiate it from other popu‑
lations (species). The signals with a certain semi‑
otic significance, therefore with a certain vital 
significance, differentiate the species and even 
the populations among them within a polytypic 
species.
From here, we can deduce that in order to 
remain in the semiosphere, each population (spe‑
cies) must occupy a certain semiotic niche, or 
better said it must create itself a semiotic niche.
The semiosphere imposes the limitation of the 
Umwelt to the resident populations, more pre‑
cisely, for maintaining it within a certain area of 
the semiosphere, the population must shape its 
semiotic niche to master a set of signals of visual, 
acoustic, olfactory, tactile and chemical nature 
with semiotic significance, which assures sur‑
vival in the semiosphere.
Therefore, the Umwelt and the semiotic niche 
are two different sides of the same phenomenon. 
12. IN THE LIVING SYSTEMS, 
DETERMINATION IS BUILT ON 
INDETERMINATION
Instead of a harmoniously structured world, 
made of a collection of rigorously ordered mate‑
rials and mechanical links, the reality of signals 
with semiotic significance introduces us into a 
disordered world, in a combination of processes 
and of signals with a certain direction. In the 
Newtonian world picture, representing a mas‑
sive, sustainable, solid, impenetrable structure, 
composed of moving particles, one of them 
breaks up, transforming it into a world in which 
indetermination and spontaneity reign.
Indetermination is present in both biosphere 
and semiosphere, as it is the order that assures 
total determination and distinction. The indeter‑
minate organisms have the capacity to carry on 
or to extend their limits, which allows them to 
continue the growth and to change their indefi‑
nite models.
In the symbiosis among different species, the 
processes of delimitation‑fusion, delimita‑
tion‑sealing and delimitation‑redistribution 
determine a higher persistence of organization 
within which the enclosed individuality becomes 
diffuse. Semiotic analysis of the living organisms 
proves that symbiosis or symbiotic mutualism is 
considerably more widespread in the living 
world. The observation refers not only to the 
symbiotic mutualism among the partners of the 
different species, but also to the relationships 
established even among the cells of a pluricel‑
lular organism.
Individuality and mortality are more largely 
interconnected and the dynamics of bounds 
among partners, in time and space, is not always 
imposed by genetic sets. Building of the organ‑
ism of a pluricellular animal is carried out by 
cellular births and by the death of some catego‑
ries of cells. Cellular apoptosis appears as a nat‑
ural condition imposed by building of a functional 
whole.
The limit between determination and indeter‑
minacy is difficult to establish, as it is equally 
difficult to state the flow of transformations that 
leads, along evolution, to the emergence of deter‑
mination as biological progress.
13. BIOLOGICAL EVOLUTION IS 
A GROWING TENDENCY OF SEMIOTIC 
FREEDOM
The edification of our universe has been gov‑
erned by the tendency of the living systems to 
ensure (without coming into conflict with the 
laws of thermodynamics) more freedom or 
autonomy. A cybernetic analysis of this charac‑
teristic of the living world shows that the living 
beings are governed by cybernetic mechanisms 
(feed‑back and feed‑before), which grant to them 
not only a certain degree of freedom in the cos‑
mic ocean, but also the possibility to choose the 
most favourable ways in the process of evolu‑
tion.
The semiotic dimensions of the living systems 
assure a more advanced degree of freedom, 
which leads to a semiotic freedom designed to 
strengthen the system and grant its sustainabil‑
ity.
The semiotic dimension of the living systems 
is based on the organization of the structural and 
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absence. Combining the advantages offered by 
the digital code with those provided by the ana‑
logical one grants to the organisms a practically 
unlimited degree of freedom vs the environmen‑
tal constraints, depending on the stage of their 
evolution.
Communication in the living world represents 
a reality, being present in all groups of organ‑
isms, regardless of their position in the genea‑
logical trees.
Communication is an essential condition of 
life, achieved only among individuals and their 
abiotic and biotic living environment, but also at 
the level of the structural elements of organisms. 
Communication occurs among organs, as it also 
exists among cells and even among their compo‑
nent parts.
If the organism needs to synthesize certain 
substances (enzymes, hormones, bioactive sub‑
stances etc.), the command to do this will be 
given to the secreting cells of the specialized 
organ. Here involved is not a general order, but 
an accurate one: what substance, in what quan‑
tity and where to be sent. By special orders, the 
secreting cell is activated. Also activated is the 
gene responsible for the synthesis of the sub‑
stance. The RNA messenger is immediately 
asked to copy the information. Other orders 
mature it and send it to the cytoplasm, where 
synthesis occurs.
By special orders, all cellular structures assur‑
ing the synthesis of the respective substance are 
mobilized. Communication is precise, continu‑
ous and kept under a rigorous control. Nothing 
is carried on randomly. All phases are developed 
on the basis of a semiotic dialogue among the 
intracellular structures. If introducing into the 
respective cell a certain amount of substance 
which it synthesizes at that moment, then syn‑
thesis is interrupted; analysis of the created situ‑
ation follows and, if it is found that a certain 
amount is necessary to be synthesized to ensure 
exactly the received order, then synthesis contin‑
ues.
If the amount required is exceeded, the syn‑
thesis process does not continue any more. 
Nothing is accidental. All processes are con‑
trolled by different signs and signals, which are 
correctly interpreted. The semiotic dialogue 
developed among the intracellular structures is 
permanent, functional, correct and efficient.
There is no biological system that does not 
ensure its functionality on the basis of commu‑
nication, be it an individual or a population (spe‑
cies), a biocoenosis or a biosphere.
Most migratory animals (crustaceans, insects, 
fish, birds and mammals) organize their migra‑
tions on the basis of the semiotic dialogue 
achieved through signs and signals of a special 
type.
The symbiosis phenomenon is achieved only 
and only on the basis of the semiotic dialogue 
developed among partners.
The social life of animals cannot be under‑
stood without a semiotic dialogue among part‑
ners. A whole semiotic network is created among 
them, which leads to a characteristic semio‑
sphere. In the evolution of vital phenomena, one 
must take into account not only the so‑called 
biological evolution, but also the evolution of 
communication of organisms with their fellow 
creatures, on one had, and with the universe, on 
the other.
References
1.  Claus, KaleviKull, Frederik Stjernfelt, 2002 – Reading 
Hoffmeyer, Rethinking biology. Tartu University Press, 
Estonia.
2.  Hoffmeyer Jesper, 1996 – Signs of Meaning in the Uni‑
verse. Indiana University Press.
3.  Mustaţă,  Gheorghe,  Mustaţă,  Tiberiu  Georgian, 
2001 – Ecologie somatică, Ed. Junimea Iaşi.
4.  Sebeok, Thomas A., 2001 – Global Semiotics. Bloo‑
mington: Indiana University Press.
5.  Sebeok, Thomas, A., Umiker, Jean, 1992 – Biosemio‑
tics: The Semiotic Web. 1991 Berlin: Mount de 
Gruyter.
6.  Thure von Uexküll, 1982 – Glossary. Semiotica 42 (1): 
83‑87.
7.  Uexküll, Jakob von, 1936 – Die geschautz Welten: 
Die Umvelten meiner Freunde. Ein Erinnerungsbuch. 
Berlin: S. Fischer Verlag.